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➜
➳✥➳③Ï✰✬❅✂✆☞✘ ✏☞✜☎✛ý❋þ✔✂✠✕
î
✂✆✒
î
✗✠☎❱✖
î
✌
î✳❆
✪ ý✛☎
✂
ý☛✌✓✒✝þ✁✙❝➮✑✙☛ ✁✚
î
ý✎✕÷ý❰ß✮✂✆☎
î
✣❘þ✫ý■ ☛✗✠☎✘✌✁✙☛✡✟☞✛ý✏☎❊✒✫ý✰❃✑✂◆þ❈✪ ý
✴
✪ïß❬✤
✠
☎✓ý
❵
ý✏✒✄✬✥✌✁✗✠☎✱✙✏❃✑✂
î
✌✁✌✫ý✏☞÷þ❷ý☛✌✓✒✾☎✘✙
❉
✪
î✳❉
ý✄✂
❆
✪ ý❇✕÷ý✏✖✥✂✆☎✟✒✧✪ ý☛✌✧✪✫✗✠☎
❉
☞✛ý✏☞÷þ✁✌❋✕
✂
✗✠☎✘✕÷ý✶ ☛✗✠☎✘✌
î
✕✜✙❘þ✁✙íý☛✌❜✦✟✂
î
☎✘✌
î
✪ ý☛✌✾●❍✂
î
✌✹✝
 íý✄✂✆☞✞❞☛þ✁✙❝➮✑✙☛ ✔✚
î
✌❈✌✓☞÷þ❈ ✔✚✑✂✠ ✏☞✜☎✛ý✰✕÷ý☛✌❇✌✫ý☛✌✶●❍✂✠ íý☛✌
î
☎❊✒✫ý❘þ✹●❤✣❘þ✫ý✏☎✟✒★✌✓▲✞✌✓✒✁✙❘ß✮✂✆✒
î
✡✟☞✛ý❘ß✓ý✏☎❊✒★✕÷ý❧ß✮✂✆☎
î
✣❘þ✫ý✰✕÷ý☛✌✓✒✹þ✓☞✘ ✏✒
î
✖➃ý✥✤❢õ
✿❄ý
✴
✪ïß✦ý☛✌✓✒❚✂✆✪✫✗éþ✁✌
î
☎✟✖
î
✌
î✳❆
✪ ý✰❃❙✗✠☞÷þ★✪
✂
✗❚ý
î
✪✾✚❊☞÷ß✮✂
î
☎➣ý✏✒★☎✛ý✛❃✜ý✏☞✜✒
❄
✒✹þ✫ý■✕✜✙✏✒✫ý☛ ✏✒✁✙■✡✟☞✛ý✰❃✑✂◆þ★✪✲✂✱❃÷þ✁✙☛✌✫ý✏☎✘ íý■✕÷ý■✌✫ý☛✌
ß✱✙✏☎
î
✌✁✡✟☞✛ý☛✌✄✤✜❢❡✪❄ý☛✌✓✒❇✕
î
✒✼☎✘✗
î
þ❇ ✄✂◆þ
î
✪◗☎✛ý✗þ✁✙❝➮✑✙☛ ✁✚
î
✒❇❃✑✂✠✌✼✪✲✂✰✪✳☞÷ß
î
✣❘þ✫ý✢✖
î
✌
î✳❆
✪ ý✥✤
❀ ý✏❃✜ý✏☎✘✕✘✂✆☎✟✒✄✬
î
✪➎ý☛✌✓✒✛❃❙✗✥✌✁✌
î✳❆
✪ ý✮✕÷ý✓þ✫ý☛✌✓✒✔✂✆☞÷þ✫ý❘þ✰☞✜☎❬✷✕ý✏☞❫✕
✂
î
☎✟✒✫ý❘þ✹●❤✙❘þ✫ý✏☎✘ íý☛✌■ ☛✗✠☎✘✌✓✒✹þ✓☞✘ ✏✒
î
✖❮ý☛✌❋ý✏☎
î
þ✹þ✔✂✠✕
î
✂✆☎❊✒✰✪ ý☛✌
✴
✪ïß✱✌✾☎✘✗
î
þ✁✌❏❃✑✂◆þ✾☞✜☎✰●❍✂
î
✌✁ íý✄✂✆☞✎✕÷ý✸✪✫✗✠☎
❉
☞✛ý✏☞÷þ❋✕
✂
✗✠☎✘✕÷ý❁❃✜✪✳☞✘✌❏❃✜ý✏✒
î
✒✫ý❁ ☛✗éßrß✓ý❁ íý✏✪✳✪ ý✼✕÷ý☛✌❆þ✔✂✄▲❂✗✠☎✘✌❏➱■✤é ❈✗✠☞✘✌❏✖➃ý❘þ✹þ✁✗✠☎✘✌
ý✏☎➉ý
❵
ý✏✒❘✂✆☞❴❃✑✂◆þ✔✂
❉
þ✔✂✆❃✜✚✛ý❩➟✞✤
➜
✡✟☞✛ý❨✪✲✂➪þ✁✙❝➮✪ý☛ ✏✒
î
✖
î
✒✁✙❬✕÷ý❝þ✔✂✄▲❂✗✠☎✘✌✎➱➺ý☛✌✓✒✎☞✜☎✛ý❭✒✫ý☛ ✁✚✜☎
î
✡✟☞✛ý❭❃✑✂◆þ✓✒
î
 ✏☞✜✪
î
✣❘þ✫ý❘ß✻ý✏☎✟✒
❃✌ý❘þ✓✒
î
☎✪ý❝☎❊✒✫ý✢❃❙✗✠☞÷þ❇✕✜✙✏✒✫ý❘þ✹ß
î
☎✛ý❘þ❇✪✲✂✎✌✓✒✹þ✓☞✘ ✏✒✓☞÷þ✫ý✗ß✱✗✠✪✫✙☛ ✏☞✜✪✲✂
î
þ✫ý✛✕÷ý☛✌
✴
✪ïß✱✌✶☎✘✗
î
þ✁✌
⑩
✍❾ý✏✪✲➫✞➝✄✂✼❶❡✤
✙✛ä❢å▲ä❏ã
❿✯➐÷➁✍➀✤➏③➁✍➀❖✣ ➂
ñ
➂➅➁é➐
✿❄ý☛✌
✴
✪ïß✱✌✢☎✘✗
î
þ✁✌✢ ☛✗éßrß✰☞✜☎✘✌✛✌✫ý✱ ☛✗éß✎❃❙✗✥✌✫ý✏☎❊✒✛✕÷ý✱✕÷ý✏☞✞❞➥ ☛✗✠☞✘ ✁✚✛ý☛✌✰✕÷ý✄ß✱✗✠✪✫✙☛ ✏☞✜✪ ý☛✌■✂◆ß✎❃✜✚
î
❃✜✚
î
✪ ý☛✌✰✌✁✙✏❃✑✂◆þ✁✙íý☛✌
❃✑✂◆þ✢☞✜☎✛ý
✴
☎✛ý✱ ☛✗✠☞✘ ✔✚✛ý✮✕
✂
ý✄✂✆☞t✈s☎
✂
ý❝❞✜ ☛✙☛✕✘✂✆☎✟✒✛❃✑✂✠✌✢☞✜☎✛ý✮ íý✏☎✟✒✔✂
î
☎✛ý❘✕
✂
✂✆☎
❉
✌✓✒✹þÒ➧éß✱✌❝✇❝✤✾❀ ý☛✌✛✌✓▲✞✌✓✒✁✣❘ß✓ý☛✌✢✌✁✗✠☎❊✒✛✕✜✗✠☎✘ 
 ✄✂◆þ✔✂✠ ✏✒✁✙❘þ
î
✌✁✙☛✌❭❃✑✂◆þ❨☞✜☎✛ý
❉
þ✔✂✆☎✘✕÷ý❱✌✓☞÷þ✹●❍✂✠ íý❲✌✓❃❙✙☛ 
î✵✴
✡✟☞✛ý✥✬✼ 
✂
ý☛✌✓✒✹✝❑✯▼✝❡✕
î
þ✫ý❲❃✑✂◆þ❨☞✜☎
❉
þ✔✂✆☎✘✕úþ✔✂✆❃✜❃❅✗éþ✓✒❬✌✓☞÷þ✹●❍✂✠ íý❩✌✓☞✛þ
✖✟✗✠✪✵☞✛ß✓ý✠✤✜✿
✂
✙✏☎✛ý❘þ
❉✍î
ý
î
☎✟✒✫ý❘þ✹●❍✂✠ 
î
✂✆✪ ý✢✕
✂
☞✜☎
✴
✪ïß➴✕÷ý★✌✓☞÷þ✹●❍✂✠ íý✢❯❙✬✟●❤✗éþ✹ß✱✙❚✯✛❃✑✂◆þ✓✒
î
þ✶✕
✂
☞✜☎✛ý❚✌✁✗✠✪✳☞✜✒
î
✗✠☎❭✕÷ý★✒✫ý✏☎✘✌
î
✗✠☎❭✕÷ý
✌✓☞÷þ✹●❍✂✠ íý
σ
✬✪ý☛✌✓✒❈✕÷ý✢✪
✂
✗éþ✁✕❦þ✫ý✰✕÷ý
2σS
✤✑✦✷þ✶ý❝☎✑✗✠☎✘✌❇✪ ý✰ ☛✂✠✌❈✕
✂
☞✜☎
✴
✪ïß⑥☎✘✗
î
þ✝þ✫ý☛ ✏✒✔✂✆☎
❉
☞✜✪✲✂
î
þ✫ý
0.3× 3.5  ❘ß❬✬✑✙✏❃✑✂ î ✌
✕÷ý✛➝✄➳✥➳➋Ï✰✤✞❀ ý☛✌✺✕
î
ß✓ý✏☎✘✌
î
✗✠☎✘✌✺✌✁✗✠☎❊✒✸ ☛✗éß✎❃✑✂◆þ✔✂
❆
✪ ý☛✌✶✯✢ íý❝✪✳✪ ý☛✌❁✕÷ý☛✌
✴
✪ïß✱✌✺✡✟☞✛ý✶☎✘✗✠☞✘✌✺✙✏✒✓☞✘✕
î
ý❘þ✁✗✠☎✘✌✺❃✑✂◆þ➎þ✁✙❝➮✪ý☛ ✏✒
î
✖
î
✒✁✙
✕÷ý✗þ✔✂☛▲✟✗✠☎✘✌✼➱❻✈
➅❊➳❋↔❖Ó
➟✞✤
➜
✇❝✤✘✿✻✂✎✌✓☞÷þ✹●❍✂✠ íý❚✌✓❃❅✙☛ 
î✵✴
✡✟☞✛ý✢✕÷ý❚ íý
✴
✪ïß❻✖✥✂✆☞✜✒
✡
2S
V
=
2.1
1,05.10−6
= 2.106 cm−1
✈❤➟✞✤
➜
✇
✠
☎✩ ✏✗éß✎❃❙✂◆þ✔✂
î
✌✁✗✠☎✭✬✜✪✲✂■✌✓☞÷þ✹●❍✂✠ íý❚✌✓❃❅✙☛ 
î✵✴
✡✟☞✛ý❚✕
✂
☞✜☎✛ý
❉
✗✠☞✜✒✓✒✫ý✢✌✓❃✜✚✘✙❘þ
î
✡✟☞✛ý✢✕÷ý★✖❂✗✠✪✳☞÷ß✓ý✢✙☛✡✟☞
î
✖✥✂✆✪ ý✏☎✟✒✞ý☛✌✓✒✶✕÷ý❚✌✫ý✏☞✜✪ ý❝✝
ß✓ý✏☎❊✒
4,8.102 cm−1
✤
✁✄✂
☞✜☎❥❃❙✗
î
☎❊✒✎✕÷ý✮✖❊☞✛ý❘✙✏☎✛ý❘þ
❉
✙✏✒
î
✡✟☞✛ý✥✬❏✪✲✂❭●❤✗éþ✹ß✮✂✆✒
î
✗✠☎❴✕
✂
☞✜☎
✴
✪ïßó☎✘✗
î
þ✄ý☛✌✓✒■✕✜✗✠☎✘ ❨ ✏✪✲✂
î
✝
þ✫ý❘ß✓ý✏☎❊✒✢✕✜✙❝●❍✂☛✖✟✗éþ✔✂
❆
✪ ý✥✤◗✿✭✗éþ✁✌✁✡✟☞
✂
î
✪✧ ✄✂✠✌✁✌✫ý✥✬
î
✪✧✪
î✳❆
✣❘þ✫ý■☞✜☎✛ý✎✙✏☎✛ý❘þ
❉✍î
ý✎✕÷ý■✌✓☞÷þ✹●❍✂✠ íý■✕÷ý■✪
✂
✗éþ✁✕❦þ✫ý✎✕÷ý
102
ý❘þ
❉
✈s❃❅✗✠☞÷þ
σ ∼ 50 mN.m−1 ✇★✥✠✤❊✿❄ý☛✌ ✴ ✪ïß✱✌✺☎✘✗ î þ✁✌❁✌✁✗✠☎✟✒❁✕÷ý☛✌✺✙✏✒✔✂✆✒✁✌ ß✱✙✏✒✔✂✠✌✓✒✔✂ ❆ ✪ ý☛✌❁✕÷ý❇✪✲✂✗ß✮✂✆✒ î ✣❘þ✫ý✥✤✞❢❡✪✌ý☛✌✓✒✺❃❙✗✥✌✁✌ î✳❆ ✪ ý❈✕÷ý❇✪ ý☛✌
✗
❆
✌✫ý❘þ✓✖❮ý❘þ❇✌✓☞÷þ❇✕÷ý☛✌❇✕✞☞÷þ✁✙íý☛✌❈✂✆✪✳✪✲✂✆☎❊✒❈✕÷ý✢✡✟☞✛ý✏✪✫✡✟☞✛ý☛✌❬ß
î
☎❊☞✜✒✫ý☛✌★✯■❃✜✪✳☞✘✌
î
ý✏☞÷þ✁✌✶✚✛ý✏☞÷þ✫ý☛✌❈✌✫ý✏✪✫✗✠☎❬✪✲✂■☎✑✂✆✒✓☞÷þ✫ý✛✕✞☞✩✒✫ý✏☎✘✌
î
✗✆✝
✂✠ ✏✒
î
●✺☞✜✒
î
✪
î
✌✁✙✄ý✏✒★✪ ý☛✌❚ ✏✗✠☎✑✕
î
✒
î
✗✠☎✘✌❚✕÷ý✰❃÷þ✁✙✏❃✑✂◆þ✔✂✆✒
î
✗✠☎❽✕÷ý✰✪✲✂❘✌✁✗✠✪✳☞✜✒
î
✗✠☎Þ✈s❃✘❖✰✬✑●❤✗éþ✁ íý
î
✗✠☎
î
✡✟☞✛ý✥✬◗ ☛✗✠☎✘ íý✏☎✟✒✹þ✔✂✆✒
î
✗✠☎★ý✏☎
✒✫ý✏☎✘✌
î
✗❂✂✠ ✏✒
î
●❤✌❝✇❝✤
✿❄ý☛✌✭●❤✗éþ✁ íý☛✌
î
☎❊✒✫ý❘þ✹●❍✂✠ 
î
✂✆✪ ý☛✌❙✷✹✗✠☞✛ý✏☎✟✒❏☞✜☎❰þ✁①✠✪ ý✸❃÷þ✁✙✏❃❙✗✠☎✘✕✜✙❘þ✔✂✆☎❊✒❋✂✆☞❰ß✱✗éß✓ý✏☎❊✒✾✕÷ý❋✪✲✂✼●❤✗éþ✹ß✮✂✆✒
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✣❘þ✫ý✰✡✟☞
î
✕✜✙✏✪
î
ß
î
✒✫ý✰✪ ý
✴
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✌✁✡✟☞✛ý✎☎
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➝✄➭✥➳❳Ï✢✇❝✬▼ ✄✂◆þ✔✂✠ ✏✒✁✙❘þ
î
✌✁✙✺❃✑✂◆þ❏☞✘☎✎✂✆☎
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✌✁✡✟☞✛ý★☎✘✗
î
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✌✁✡✟☞✛ý✥✤
✁
✂✆☎✘✌✺ íý❈ ✄✂✠✌✄✬❂✪ ý❈✕
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î
þ❁✗
❆
✌✫ý❘þ✓✖❂✙
î
☎✘ ✏✪✳☞✜✒✺✪ ý
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❃✑✂◆þ✓✒
î
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☎✘✕✜✙✏✒✫ý❘þ✹ß
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ý✏☎❊✒✹þ✫ý✢✪ ý
✴
✪ïß➺ý✏✒❇✪ ý❧ß✱✙✏☎
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✌✁✙☛✌❚❃✑✂◆þ✢✕÷ý☛✌✛✂✆☎
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✪ ý☛✌✢✕÷ý■ ☛✗✠☎❊✒✔✂✠ ✏✒
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ß✮✂✆✪ ý❬ý✏☎
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ý✏☎✘✕❦þ✁✙íý❇✌✓☞÷þ✧✪ ý☛✌✙ß✓ý☛✌✓☞÷þ✫ý☛✌❋✕÷ý
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ý☛✌✓✒❋✕÷ý❁✪
✂
✗éþ✁✕❦þ✫ý✶✕÷ý ± ➭✟✞❘✤ ✠ ☎✱❃÷þ✔✂✆✒ î ✡✟☞✛ý✥✬❂✗✠☎
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❆
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✙✏✒✓☞✘✕÷ý✢✕÷ý☛✌
✴
✪ïß✱✌✶✕✜✗✠☎✟✒✶✪ïý☛✌❇✂✆☎
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î
✖✥✂✆☎❊✒✫ý
✡
K =
p∆V
4πγh∆t
✈s➨✘✤✳➝
➜
✇
✿✻✂✩❃÷þ✫ý☛✌✁✌
î
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γf = 2σ cos θ
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γf = 2σf + Πh
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✗✠☎✉✂❩☞✜☎✛ý
❉
þ✔✂✆☎✘✕÷ý
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☎✘ íý❘þ✓✒
î
✒✓☞✘✕÷ý✩✌✓☞÷þ✎✪✲✂❲ ☛✗✠☎✜☎✑✂
î
✌✁✌✔✂✆☎✘ íý❬✕÷ý❨✪✲✂❩✖✥✂✆✪ ý✏☞÷þ✮✕÷ý
∆pf
✬✾✪✲✂❲✌✓☞÷þ✓❃÷þ✫ý☛✌✁✌
î
✗✠☎❪✂✆☞
☎
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✖❮ý✄✂✆☞❴✕✞☞
✴
✪ïß❬✤
✁✄✂
✂✆❃÷þ✁✣☛✌✰✪
✂
✙☛✡✟☞✑✂✆✒
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✗✠☎ ✈❤➭✞✤
➜
➟❂✇❝✬✧✗✠☎❴✂ ý✏☎Öý
❵
ý✏✒
✡ ∆pf = pint − (p0 + ρgh) ✬❏✗✌☞❥✚
 ☛✗éþ✹þ✫ý☛✌✓❃❅✗✠☎✘✕❬✯✛✪✲✂✛✚✑✂✆☞✜✒✫ý✏☞÷þ✶✕÷ý❚✌✁✗✠✪✳☞✜✒
î
✗✠☎❭✌
î
✒✓☞✘✙íý✢✂✆☞✞✝❡✕÷ý☛✌✁✌✓☞✘✌✼✕✞☞
✴
✪ïß❬✤
❳
☞❨ ☛✗✠☞÷þ✁✌✶✕÷ý❈☎✘✗✥✌✩ý❝❞✞❃❙✙❘þ
î
ý✏☎✘ íý☛✌✄✬
✚ ý☛✌✓✒❬ß✓ý☛✌✓☞÷þ✁✙íý✰✯■✪
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✂
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☞✜☎✛ý
❉
þ✔✂✠✕✞☞✑✂✆✒
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✒✓☞✘✙íý✢✌✓☞÷þ❇✪ïý✢✒✓☞
❆
ý✛✌✓☞✜❃❙✙❘þ
î
ý✏☞÷þ✄✤✑❛❲✂✆✪✳✚✛ý✏☞÷þ✫ý✏☞✘✌✫ý❘ß✓ý✏☎❊✒✄✬✑✪✲✂
●❤✗éþ✹ß✮✂✆✒
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✗✠☎❽✕
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☞✜☎❤ß✱✙✏☎
î
✌✁✡✟☞✛ý✱✂✆☞❱☎
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✖➃ý✄✂✆☞❽✕✞☞❱✒✓☞
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ý✎✪
î
ß
î
✒✫ý■✪✲✂❘❃÷þ✁✙☛ 
î
✌
î
✗✠☎❽✕÷ý■✪✲✂❘✪ ý☛ ✏✒✓☞÷þ✫ý✮✯ ± ➳✞✬ ➭❝ßrß❬✤
❀ ý✏✪✲✂
î
☎✘✕✞☞
î
✒✢✕✜✗✠☎✘ ✰☞✜☎➪ý❘þ✹þ✫ý✏☞÷þ✢✕÷ý ± ➭❘✦✾✂❘✌✓☞÷þ❈✪ ý✰✒✫ý❘þ✹ß✓ý ρgh ✤ ✠ ☎❱✗✠☞✜✒✹þ✫ý✥✬❙✪ ý✰✒✫ý❘þ✹ß✓ý pint − p0 ✬❙✡✟☞ î
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✡✟☞✘✙íý✢❃✑✂◆þ✶✪ ý✟ß✮✂✆☎✘✗éß✱✣✏✒✹þ✫ý✥✬✌ý☛✌✓✒✶✙
❉
✂✆✪ ý❘ß✓ý✏☎❊✒❈ ☛✗✠☎✜☎❊☞❩✯ ± ➭✎✦✧✂✞✤ ☎ ☎
✂❲✕✜✗✠☎✘ ✩✂✆☞❴✒✁✗✠✒✔✂✆✪✶☞✜☎✛ý
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✒✓☞✘✕÷ý❬✕÷ý ± ➝✄➳❱✦✾✂❱✌✓☞÷þ✎✪✲✂❩✖✥✂✆✪ ý✏☞÷þ✱✕÷ý ∆pf ✤✙ ❇☞÷ß✱✙❘þ î ✡✟☞✛ý❘ß✓ý✏☎✟✒✄✬✸ íý✏✪✲✂
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þ✁✙☛✌✄✤
✥
ý✏☎
✴
☎✭✬✜✪✲✂■✒✫ý✏☎✘✌
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☎❊✒✫ý❘þ✓☎✛ý✝ý☛✌✓✒➎þ✁✙✄✂✆✷❑☞✘✌✓✒✁✙íý❈✯❚❃✜✪✳☞✘✌
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î
✌✫ý☛✌✄✤✟✿✻✂✢❃✑✂◆þ✁✗
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ý✏☞÷þ✁✌✼●❤✗
î
✌✄✤
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☞❭●❍✂
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✂
✂✠✕✜✌✁✗éþ✓❃✜✒
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✗✠☎❩✕÷ý☛✌✼❃÷þ✁✗✠✒✁✙
î
☎✛ý☛✌✄✬✘✪✲✂✎✌✓✒✹þ✓☞✘ ✏✒✓☞÷þ✫ý✢✕÷ý
✪✲✂✢✌✓☞÷þ✹●❍✂✠ íý✶✕÷ý✼✪✲✂
❆
☞✜✪✳✪ ý
❉
✂◆þ✁✕÷ý✶☞✜☎✛ý❬ý❘ß✎❃÷þ✫ý
î
☎❊✒✫ý❇✕✛ý✶ íý☛✌✸✙✏✖❂✙✏☎✛ý❘ß✓ý✏☎❊✒✁✌✄✬✟ íý✶✡✟☞
î
ý❝❞✞❃✜✪
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✡✟☞✛ý✶✡✟☞
✂
✗✠☎❘✗
❆
✌✫ý❘þ✓✖➃ý
❛➊✕ ❁❦✕ ➭✏✙❈ÒÔ✙➏✢➢➭✘✗✾Ò❋Ñ✭Ñ✭Ò✉Õ ➨❈❰
✎
✢✺Ó★Ò✘✕❥✕❥✕ ➝✄➳✞➝
✕÷ý☛✌❚✒✫ý✏☎✘✌
î
✗✠☎✘✌✛✕÷ý✎✌✓☞÷þ✓●❤✂✠ íý✎✖✥✂◆þ
î
✂
❆
✪ ý☛✌✮✈❍✯ ± ➜ ß✓ ❚➤③ß❘✇★✕ ✂ ☞✜☎✛ý ❆ ☞✜✪✳✪ ý✮✯❘✪ ✂ ✂✆☞✜✒✹þ✫ý✥✤✩★✏s❘❀ ✂ ý☛✌✓✒❰ý✏☎✘ ☛✗éþ✫ý✎☞✜☎✛ý
☎✘✗✠☞✜✖❮ý✏✪✳✪ ý✢✌✁✗✠☞÷þ✁ íý✢✕
✂
ý❘þ✹þ✫ý✏☞÷þ❇✌✓☞÷þ✼✪✲✂■✖✥✂✆✪ ý✏☞÷þ
✴
☎✑✂✆✪ ý✛✕÷ý★✪
✂
✂✆☎
❉
✪ ý✢✕÷ý✢ ☛✗✠☎✟✒✔✂✠ ✏✒✄✤
✮✛ä✪✩◆ä✚✮
➈➋➊❹➌✲ó
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ç➎➏✍➂➅➊❹➌
 ❈✗✠✒✹þ✫ý✩ß✱✗✠☎❊✒✔✂
❉
ý✞ý❝❞✞❃❙✙❘þ
î
ß✓ý✏☎❊✒✔✂✆✪✌ý☛✌✓✒➎ý✏☎✘ ☛✗éþ✫ý✶✒✹þ✁✗✠❃✓þ✓☞✘✕
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ß✓ý✏☎❊✒✔✂
î
þ✫ý✶❃❅✗✠☞÷þ❋❃✜ý❘þ✹ß✓ý✏✒✓✒✹þ✫ý✶☞✜☎✛ý✩ß✓ý☛✌✓☞÷þ✫ý✶❃÷þ✁✙☛ 
î
✌✫ý
✕÷ý✸✪
✂
✂✆☎
❉
✪ ý❁✕÷ý✺ ✏✗✠☎❊✒✔✂✠ ✏✒✾❃✑✂◆þ❏✪✲✂❬ß✱✙✏✒✓✚✘✗✟✕÷ý✺❃÷þ✁✗✠❃❅✗✥✌✁✙íý✺ 
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❳
✖❮ý☛ ❋❃✜✪✳☞✘✌✾✕÷ý❋✒✶ý▲ß✎❃✑✌✷ý✏✒❏✕÷ý➎ß✱✗▼▲➃ý✏☎✘✌✄✬
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✪✞✌✫ý❘þ✔✂
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✒
✒✫ý☛ ✁✚✘☎
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✡✟☞✛ý❘ß✓ý❝☎❊✒❁❃❙✗✥✌✁✌
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✪ ý❇✕÷ý✞þ✁✙☛✕✞☞
î
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✂
ý❘þ✹þ✫ý✏☞÷þ✼✕✜✙☛ ❘þ
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✒✫ý☛✌✸❃÷þ✁✙☛ ☛✙☛✕÷ý❘ßrß✓ý✏☎❊✒✄✬❊☎✘✗✠✒✔✂◆ßrß✓ý✏☎❊✒
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✙íý☛✌❚✂✆☞✞❞✩✖✥✂✆✪ ý✏☞÷þ✁✌★✕÷ý
pint − p0 ý✏✒★✕÷ý✛✚✭✤◗❀✺✗✠☎✘ íý❘þ✓☎✑✂✆☎✟✒❚✪✲✂✱☎✛ý✏✒✓✒✫ý✏✒✁✙■✕÷ý☛✌❈❃÷þ✁✗ ✴ ✪✫✌✄✬❙✗✠☎
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